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While	 there	 is	 widespread	 agreement	 that	 effective	 formative	 assessment	 supports	
student	 learning	 in	 science,	 the	 knowledge	 teachers	 need	 in	 order	 assess	 learning	 remains	




have	 used	 the	MKB	 framework,	 but	 have	 left	 Assessment	 Knowledge	 underdefined.	 In	 2012,	
Avargil,	Herscovitz,	and	Dori	proposed	a	revision	based	on	empirical	study,	putting	Assessment	
Knowledge	 outside	 of	 and	 above	 PCK.	 This	 empirical	 study	 seeks	 to	 clarify	 the	 theory	 and	
definition	of	Assessment	Knowledge	by	investigating	the	knowledge	teachers	use	when	planning	
and	 carrying	 out	 formative	 assessment	 in	 their	 classrooms.		Methods	 used	 in	 this	 study	 are	
grounded	 theory	 (Charmaz,	 2006),	 phenomenology	 (Groenewald,	 2004),	 and	 case	 study	
approaches	 (Yin,	 2017).	 The	 data	 gathered	 to	 inform	 the	 study	 include	 multiple	 cycles	 of	
interviews	 with	 four	 teachers,	 observations	 of	 classroom	 teaching	 and	 assessment,	 and	
classroom	 artifacts	 including	 student	 work.	In	 this	 thesis,	 case	 studies	 from	 two	 formative	
assessment	cycles	are	presented	and	discussed.		
	We	found	that	in	the	context	of	teaching	with	new	science	materials,	teachers	relied	on	
diverse	 knowledge	 to	 inform	 their	 assessment	 decisions.	 Orientations,	 a	 component	 of	 PCK	
according	to	the	MKB	model,	 influenced	assessment	decisions	in	ways	that	align	with	the	MKB	
framework.	 But	 other	 aspects	 of	 how	 teachers’	 PCK	 influenced	 assessment	 decisions	 can	 be	
better	described	using	a	modification	to	the	MKB	model	that	was	introduced	by	Park	and	Chen	




Students	 and	 Knowledge	 of	 Instruction,	 which	 are	 both	 components	 of	 PCK	 according	 to	 the	
MKB	 framework.	 But	 the	 knowledge	 gained	 by	 teachers	 through	 the	 assessment	 process	
differed	 in	 the	 two	 cases.	 Lack	 of	 alignment	 across	 knowledge	 domains	 and	 components	
constrained	learning	in	one	case,	while	alignment	supported	learning	in	the	other.						
One	 implication	of	 these	 findings	 is	 that	 practicing	 the	 alignment	 of	 assessment	 tasks	
can	 be	 a	 pathway	 for	 teachers	 to	 develop	 their	 professional	 knowledge	 as	 they	 synthesize	
multiple	knowledge	domains	and	components,	and	test	and	reflect	on	their	decisions.	Another	
implication	 is	 that	 refinement	 of	 current	 theoretical	 frameworks	 may	 be	 needed	 in	 order	 to	
better	illustrate	the	shaping	role	of	orientation	as	well	as	the	complex	influencing	relationships	
among	the	knowledge	domains	and	components.	This	study	motivates	additional	case	studies	to	
understand	 factors	 that	 shape	 how	 knowledge	 domains	 and	 components	 interact,	 as	 well	 as	

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.	 What	 experiences	 do	 you	 think	 have	 been	 most	 useful	 in	 preparing	 you	 to	 teach	 or	 in	
improving	your	teaching?	
Could	also	approach	this	question	as	advice–seeking…”what	kind	of	training	or	practice	
would	 you	 recommend	 for	 someone	 (like	 me)	 who	 is	 planning	 to	 become	 a	 science	
teacher?)	
5.	What	types	of	things	do	you	find	that	you	learn	from	your	students?	
Could	 probe	 here	 –	 “what	 types	 of	 things?”	 “can	 you	 think	 of	 an	 example?”	 –	 	 this	
question	might	solicit	ideas	about	formative	assessment?	
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Part	B	–	20	minutes	
Goal:	Learn	about	teachers’	current	interaction	with	the	SEPUP	materials,	and	reflections	on	
how	SEPUP	is	different	from	what	they	did	before	
6.	How	did	you	get	involved	in	piloting	the	SEPUP	curriculum?	
7.	What	do	you	think	of	the	curriculum	so	far?	
8.	Is	SEPUP	similar	to	what	you’ve	taught	in	previous	years?	
Could	probe	here	–	“how	is	it	similar?	Are	there	any	differences?	How	do	you	think	it	
compares?	Can	you	give	an	example?”	
9.	Do	you	notice	any	differences	in	what	your	students	are	learning	with	SEPUP	from	what	
students	might	learn	through	other	science	curricula?		
(like	in	past	years	or	in	other	classrooms	that	teach	similar	material)	–	this	may	start	to	
get	at	how	they	evaluate	student	learning…	could	probe	–	“can	you	give	an	example?”	
“when	do	you	notice	that?”	“how	can	you	tell?”)	
10.	What	do	you	think	your	students	are	learning	about	science?	
11.	Are	there	important	areas	of	student	learning	that	you	think	are	being	covered	well	in	
SEPUP?	What	about	any	that	are	being	missed	or	not	covered	well	enough?	
My	intention	here	is	to	probe,	before	I	ask	about	assessment,	for	what	the	teacher	
wants	their	students	to	know…	(this	could	touch	on	the	horizontal/vertical	axes	of	the	
frameworks	teachers	have	for	student	learning…)		
12.	How	do	you	prepare	for	each	class?		
13.	Are	there	any	resources	that	you	are	finding	to	be	especially	useful	to	you	in	teaching	SEPUP?	
Are	there	any	that	you	wish	you	had?	
Part	C	–	20	minutes	
Goal:	Learn	about	teachers’	current	assessment	practices,	reflections	on	past	practices,	and	
current	ideas	about	assessment	
13.	Do	you	find	that	you	assess	your	students	differently	with	SEPUP	than	you	did	in	previous	
years?	
Do	you	have	any	examples	of	ways	you	might	have	done	assessment	in	the	past?	
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14.	When	you	plan	for	teaching,	how	much	time	do	you	spend	thinking	about	assessment?	How	
important	is	it	in	your	teaching?		
15.	How	do	you	decide	when	to	assess	your	students?	
Could	probe	here	–	what	are	some	of	your	reasons	for	assessing	students?	How	do	you	
use	assessment	in	your	teaching?		
16.	What	do	you	think	students	should	be	assessed	on?	(or,	what	do	you	think		
should	the	purposes	of	classroom	assessment	be?)	
17.	How	many	times	do	you	assess	your	students	during	each	unit	in	SEPUP?	Is	the	amount	of	
assessment	you	do	similar	to	what	you’ve	done	in	the	past?	
18.	What	do	you	think	about	assessment	in	SEPUP?	
	 Could	probe	here:	Is	it	strong	or	weak	in	the	curriculum?	Are	there	enough		
assessments?	Have	you	needed	to	create	some	of	your	own?	How	useful	are	the	end	of	
unit	tests?	How	useful	are	the	rubrics?	Have	you	thought	about	any	changes	you’d	like	
to	see	or	resources	that	would	be	useful	for	doing	assessment?	
19.	Can	you	describe	an	assessment	you	used	recently	with	your	students?		
Could	probe	here	–	when	did	you	give	this?	Why	did	you	give	it	at	that	time?	If	teacher-
created,	how	did	you	create	this?		Is	it	something	you	have	used	before?	Was	it	graded	
or	scored	in	some	way?	After	the	students	completed	it,	what	did	you	do	with	it?	Were	
you	satisfied	with	how	your	students	did	on	the	assessment?		
20.	How	do	the	Maine	Learning	Results	influence	how	you	assess	your	students?	
21.	When	I	begin	to	teach,	how	much	would	you	advise	me	to	focus	on	assessment?	What	do	you	
think	I	could	learn	that	would	help	me	to	use	assessment	in	my	classroom?	Are	there	any	
resources	that	you	would	recommend?	
Close	the	interview:	
Thank	you	–	it’s	such	a	wonderful	opportunity	for	me	to	talk	with	you.	Did	you	have	any	other	
thoughts	for	me,	or	any	things	I	might	have	forgotten	to	ask	about?	
At	the	end	of	the	interview,	go	on	to	talk	about	the	first	assignment	to	be	designed	and	plan	the	
next	time	we	will	be	in	contact.	
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APPENDIX	C:	PRE-INSTRUCTION	INTERVIEW	PROTOCOL	
What	is	it	that	you’re	planning	to	do?		
What	will	your	students	do	with	the	assessment?		
What	subject	matter	or	content	will	the	assessment	address?	
What	do	you	think	is	most	important	within	the	subject	matter	or	content	of	the	assessment	for	
your	students	to	know?	
What	do	the	assessment	(questions)	assess?	[Were	there	some	different	kinds	of	thinking	you	
wanted	to	assess?	What	type	of	thinking	were	you	hoping	to	get	with	this	question?]	
What	did	you	consider	in	deciding	to	do	this	assessment	in	this	way?	
As	you	were	choosing	the	questions,	what	kinds	of	things	did	you	consider?	How	did	you	decide	
what	was	most	important?	What	tradeoffs	were	there?		
Why	did	you	choose	these	over	the	other	questions	you	might	have	chosen?	
What’s	important	about	this	assessment	for	your	students	to	do?	
How	will	you	evaluate	student	responses?	
What	are	you	hoping	to	learn	from	student	responses?	
What	are	your	goals	for	the	assessment?	
Compared	to	other	assessments	you	do	(have	done),	how	good	would	you	say	this	assessment	
is?	What	are	its	good	points?	What	are	its	points	that	are	not	as	good?	
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APPENDIX	D:	POST	INTERVIEW	PROTOCOL	
Could	you	describe	what	you	did	with	these	assessments?		
What	was	the	overall	quality	of	your	students’	work?		
Was	there	anything	that	stood	out	for	you	about	their	work	on	this	assessment?		
How	did	you	approach	evaluating	the	assessment?	(Is	there	a	rubric,	are	there	things	you	were	
looking	for?)		
What	did/will	you	do	with	the	student	responses?	
What	did	you	learn	from	the	assessment?	
What	did	this	assessment	tell	you	about	student	thinking?	
What	else	would	you	like	to	know	about	student	thinking?	Is	there	information	you		would	like	
to	get	from	assessment	that	you	did	not	get	from	this	assessment?		
What	did	your	students	learn	from	this	activity?	How	do	you	know	(what	evidence	do	you	see	of	
student	learning?)		
What	did	you	notice	as	you	evaluated	the	students	work?	(Were	there	things	that	surprised	
you?	Did	students	seem	to	understand	the	concepts?	Did	they	use	evidence?	Were	you	satisfied	
with	their	responses	–	and	why	or	why	not?)	
How	would	you	rate	this	assessment	(compared	to	others	in	the	curriculum	or	others	you	have	
done	in	the	past)	–	how	good	of	an	assessment	is	it?	
Will	you	do	anything	different	because	of	what	you	learned	by	using	this	assessment?	Is	there	
anything	from	this	assessment	that	you	plan	to	address	in	class?	How?	
How	do	you	think	completing	this	assessment	benefitted	or	will	benefit	your	students’	learning?		
What	aspects	of	student	thinking	did	this	assess?	What	types	of	student	thinking	did	this	assess?	
If	you	were	creating	the	materials	(the	book),	would	you	ask	the	question	differently	–	or	are	
there	other	questions	you	think	the	book	should	be	asking?	
What	were	your	goals	for	this	assessment?	In	what	ways	were	your	goals	met	or	not	fully	met?		
	How	do	you	think	the	teaching	in	the	lesson	related	to	the	goals	of	your	assessment?	Did	you	
change	your	teaching	in	any	way	because	you	were	planning	to	use	this	assessment?		
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